SYNOPSIS Plasma specimens from male blood donors gave a normal range for uric acid concentration of 3-3 to 7-5 mg/100 ml. Specimens from male outpatients, which were received in the laboratory for the analysis of urea but not of uric acid and proved to have normal concentrations of urea, showed a positively skewed distribution of values for uric acid from which a 'normal range' of 3-2 to 7T6 mg/100 ml was derived. We suggest that specimens from outpatients selected in the way described here may prove to be a convenient source of data for determining the normal range of other substances.
Ideally, normal ranges for measurements which are of specific diagnostic value should be determined on patients with some of the signs or symptoms of the disease being considered but who do not in fact have that disease because they form the 'control' group from which a patient with the disease must be distinguished (Payne and Levell, 1968) . This ideal is difficult to achieve. Normal ranges for a number of different determinations have been derived from the bulk of laboratory results on unselected patients by extracting an appropriate distribution by mathematical methods (Pryce, 1960; Hoffmann, 1963; Amador and Hsi, 1969) . However, before such methods are applied to a determination it is essential to examine the assumption which is implicit in them that only a minority of the values are of diagnostic significance.
An examination of laboratory data for uric acid showed, as it had for sodium (Payne and Levell, 1968) laboratory from outpatients on whom the specific investigation had not been requested.
Analytical Methods
Plasma uric acid was measured by the AutoAnalyzer sodium tungstate method (Technicon Methodology N-13a) modified by substituting sodium carbonate for sodium cyanide (Caraway, 1955) . Uric acid concentrations were recorded to the nearest 0-1 mg/100 ml. The monthly coefficients of variation of analyses of pooled frozen sera for uric acid at values near 6-0 mg/100 ml had a mean of 3-6% with a range from 2-5 to 5 0%, and single standard quality control charts and the analysis of control sera showed that there was no significant change in the accuracy of the method over the period of the study.
Selection of Specimens
Plasma specimens with urea concentrations less than 43 mg/100 ml were used in order to exclude renal failure which is known to raise uric acid concentrations. No measures were taken to A methodfor deriving normal ranges from laboratory specimens applied to uric acid in males exclude specimens from patients with other conditions known to alter the plasma uric acid concentration because we wished to use only information available on the request form. Four groups of specimens from men were studied. When the results of group 1, the blood donors, were plotted on arithmetic and log probability paper it was clear that they approximated more closely to a Gaussian distribution than to a logarithmic distribution. The calculated 95% normal range (mean ± 2s) was 3-34-7A46 mg/100 ml ( Table I) .
The group 2 results gave a wide flat distribution, ranging from 2-8 to 13 8 mg/100 ml, with no clear bulk population of values.
The group 3 results showed a bulk population with a tail of higher values. However, when the values below the mode were plotted on arithmetic probability paper they did not give a straight line but showed an excess of low values as well.
The group 4 results also showed a bulk population of values but, in contrast to the inpatient data, the values below the mode gave a reasonably straight line on arithmetic probability paper. Moreover, the line was close to that which fitted the blood donor data. The distribution derived from this group using the convention of Pryce (1960) gave a range which was close to the blood donor range (Table I) . We preferred Pryce's convention for the analysis of our prospective outpatient data to the simple alternative methods (eg, Hoffmann, 1963) because it is completely objective and does not involve drawing the best line through a series of points.
There was no significant correlation of the plasma uric acid concentration in any of the groups studied either with age or with urea concentration, the urea values all lying in the range 14-42 mg/100 ml.
Discussion
A variety of mathematical procedures have been proposed for deriving normal ranges from laboratory results. These have been critically reviewed by Amador and Hsi (1969) . Such methods are useful only when the proportion of diagnostically abnormal values is known to be very low, as for example with the excretion of 4-hydroxy-3-methoxymandelic acid (HMMA) in urine (Payne and Levell, unpublished data) , but are inapplicable when the clinicians are highly selective in their requests and the proportion of abnormal values is likely to be high.
We suggest a way around this difficulty which combines methods of selecting specimens applicable within the laboratory with mathematical techniques. Specimens are taken only from outpatients so as to exclude most serious illnesses, and outpatient specimens on which the particular analysis has been requested are rejected to exclude those from many patients in whom there is a clinical suspicion of diseases known to affect the value. In the present investigation it was also possible specifically to exclude specimens from patients with renal failure by measuring the plasma urea. The remaining outpatient specimens are analysed prospectively and the resulting distribution of values is mathematically curtailed using the convention of Pryce (1960) if there is a strong presumption that the remaining abnormal values are all either high or low. Using this method we derived from outpatient specimens a normal range for plasma uric acid in males of 3-20 to 7-60 mg/100 ml, only a little wider than the blood donor normal range of 3-34 to 7-46 mg/100 ml (Table I) 
